ABSTRACT A novel unsupervised method for elimination of irrelevant media items for retrieval is presented. The proposed method aims to decrease retrieval complexity and memory consumption of content-based indexing and retrieval systems. The method is suitable for layered systems that iterates query process more than one time to improve and/or refine the query results. The elimination is performed on the query results of the first step of retrieval. Experiments show that, the error rate of missing relevant images in the eliminated part of the database is 0.01%. Low complexity and successful accuracy allow the proposed method to be used in various platforms such as distributed and limited systems.
1. INTRODUCTION Improvements in digital multimedia technology and Internet have led to a rapid boost in the amount of digital audio/visual data. On the other hand, storage, management, and accessing problems have also arisen. Various research activities have been carried out for addressing such problems. ContentBased Multimedia Indexing and Retrieval (CBMIR) concept is one of the outcomes of these research studies for solving multimedia handling and accessing problems. CBMIR studies have been driven both in commercial and academic institutes, and successful CBMIR systems have been proposed [1] , [2] , [3] , [4] , [5] , [6] , [7] , [8] . Despite these successful systems, there is still no DSS series can be obtained before query process by calculating distances between database items. However, it brings additional complexity to the underlying system. It is more efficient to obtain DSS from the first query step of a retrieval system having more than one step, e.g. relevance feedback systems and TLQ in MUVIS [9] . After the first retrieval step, irrelevant items can be eliminated for further processes and queries. Figure 1 illustrates such a system, where first query is performed through entire database with low-level or reduced size feature vectors. Afterwards; proposed elimination method is applied to the results of the first step. Second phase of the retrieval use only the selected relevant part of the database with high-level and/or low-level features. Assuming that the process performed at second phase is more complex than the first one, query process complexity will be reduced at the second phase. Distance sequence series and modelling are further described in the following sub-section. The proposed method for finding the relevancy threshold is presented in the Section (a) (b) Figure 2 (b) shows DSS of the query item. It is clear that the function is concave for the first 100 images and then changes to convex for the last 50 item in the database.
Convex, concave functions and inflection points are briefly explained in the following sub-section.
Convex and Concave Functions
Let fbe a function of a single variable defined on an interval I. Then fis concave if every line segment joining two points on its graph is never above the graph and is convex vice versa [11] , [12] .
Convex and concave functions are depicted in the following equations:
(2) wheref(x) is concave A point at which a twice-differentiable function changes from being concave to convex, or vice versa, is an inflection point. 
The Proposed Method
We propose an fn function as in Eq. 4 which has an intersection point withf function. This intersection is an inflection point which will be used as the threshold point.
b -a and a is the first index, b is last index in the DSS. .e Figure 5 shows the DSS values of a query image from class 1, where the red line is represents the proposed fn function. The relevancy threshold for this query image is 202.
Moreover, the complexity ofthe proposed method is less than the modeling of DSS function. A novel unsupervised elimination of irrelevant media items for retrieval is presented. The main aim of elimination is to decrease retrieval process complexity and memory consumption, where the retrieval process consists of multiple steps. The elimination method uses first retrieval results to eliminate irrelevant items for further retrieval steps. It is suitable for layered systems that iterates query process more than one time to improve and/or refine the query results. Moreover, it also helps to decrease UT complexity by decreasing the number of items that has to be displayed to the endusers. Experimental studies show that the results of the elimination method are satisfactory. The error rate of missing relevant images in eliminated part of database is -0.01%. Low complexity and successful accuracy allows the proposed method to be used in various platforms such as distributed and limited systems.
Potential improvement to the proposed scheme would be integrating the elimination method with relevance feedback in order to observe practical benefits.
